(A) The mucopolysaccharidoses, six main and several subtypes are described.
(B) The mucolipidoses (oligosaccharidoses), at least nine types being recognized.
Whilst most of these are now well defined by clinical and biochemical studies, much of the sequence of events from the intrinsic metabolic error to their clinical features remains obscure. Most are transmitted as autosomal recessive conditions, a mode of inheritance often, as with these disorders, associated with enzymic deficiencies. All patients display the Hurler phenotype, but this, as also the characteristic bone changes, varies widely in severity both within and between the specified types of disease.
The radiological abnormalities-dysostosis multiplex-indicate the broad disease complex and are rarely type-specific; diagnostic precision needing knowledge of both clinical and biochemical examinations. In several types mental development is normal and bone changes are mild, so permitting confusion with other forms of bone dysplasia or disease.
THIs review includes disorders arising from deranged metabolism of the mucopolysaccharides (MPS), glycoproteins and glycolipids. Although by the Paris classification this group of conditions was moved from disorders of unknown pathogenesis to those of known pathogenesis, this is something of a misstatement. We know that in these diverse ailments there is pathological storage of complex carbohydrates, which is intracellular and lysosomal, owing Comparing facial appearances, those with HurlerScheie compound are peculiar, impish, but not so ugly as those with Hurler disease, and may be distinguished from the Scheie type. Mentally, the patients are moderately retarded.
The frequency of the so-called Hurler-Scheie compound can be calculated to be only slightly less than that of Hurler disease which is about 1 in 100 000, and that of Scheie disease which is approximately 1 in 500000; whilst that of the presumed compound is about 1 in 125 000. It is also possible that this 'Hurler-Scheie compound' is due to another allelic mutation. Nevertheless, even if the patients already reported as compounds should be disproved and shown to be affected by other allelic mutations, some such form must exist with one Hurler gene and one Scheie gene and a considerable frequency in the population. Again there are severe and mild forms, patients with the former being much shorter than the latter. The patients do not have contractures but show laxity of the ligaments. This contributes to the most severe complication in Morquio disease which is compression of the upper cervical spinal cord due to atlanto-axial instability (Fig. 3) .
In Morquio disease, the enzyme defect is still unsure, but has been claimed to be a hexosamine-6-sulphatase which Matalon et al. (1974) described as galactosamine-6-sulphatase. Since keratan sulphate, the major storage substance in Morquio disease, contains no galactosamine-6-sulphate, the nature of the actual enzyme defect remains uncertain.
Type VI Maroteaux-Lamy There are again two variants manifest as severe and mild phenotypes. Both variants are caused by deficiency of the enzyme N-acetylgalactosamine-4-sulphate which is concerned with the degradation of dermatan sulphate. This substance, unaccompanied by larger amounts of heparan sulphate, is excreted in the urine in this disorder. Patients are usually mentally normal. Amongst the author's cases, one severely afflicted man aged 21 years was blind, with buphthalmos and a huge tongue but a well preserved mentality; another female patient of similar age did not have these defects.
Type VII Glucuronidase deficiency
This is the most recently described type of mucopolysaccharidosis. The metabolic defect was explained in a single patient as being due to deficiency of the enzyme P-glucuronidase by Sly et al. (1973) .
The disorder is heterogeneous with allelic mutations leading to varying phenotypes, one boy aged 2 years being mentally retarded whilst another patient, aged 14 years, was reported to be mentally normal. Only four patients with this condition have been diagnosed.
(B) Mucolipidoses and related conditions
The second big group of disorders of complex carbohydrates includes conditions in which patients do not excrete acid mucopolysaccharides in the urine. Instead, oligosaccharides are excreted in most of them and the group has been named the 'oligosaccharidoses' (Maroteaux and Humbel, 1976) . The various conditions are listed in Table 2 .
Clinically, the patients share morphological features of both the mucopolysaccharidoses and sphingolipidoses. Since in most of them there is also storage of mucopolysaccharides and lipids, the term 'mucolipidoses' was originally applied to all of them. For biochemical and nosological reasons, it now appears preferable to restrict this name to some specific entities within the whole group.
There are conditions in which the glycoprotein degradation is faulty and small amounts of glycopeptides are stored and excreted in the urine, such as mannosidosis and aspartylglucosaminuria (Table 2) .
Intracellular accumulation of mucopolysaccharides, sphingolipids and glycopeptides occurs in GM1 gangliosidosis, both in severe and mild forms, and in Sandhoff disease. The GM1-gangliosidoses are caused by a defective ,3-galactosidase and Sandhoff disease by an absent activity of hexosaminidases A and B. Since hexosaminidase B is apparently involved in mucopolysaccharide degradation, skeletal abnormalities must be expected in Sandhoff disease and indeed have been observed in the form of mild dysostosis multiplex.
In fucosidosis the degradation of glycopeptides, glycolipids, and possibly also of keratan sulphate is impaired. In (Cantz, Gehier and Spranger, 1977) .
(C) Radiological signs-all types The skeletal changes occurring in all types of mucopolysaccharidoses and mucolipidoses are relatively uniform and have been termed 'dysostosis multiplex'. They are specific in the sense that their occurrence invariably indicates a disorder of complex carbohydrate catabolism. On the other hand, they are non-specific in the sense that they occur in all conditions caused by such a defect, although varying in severity and distribution (Spranger, Langer and Wiedemann, 1974) .
In disorders with brain degeneration, e.g. Sanfilippo disease or mannosidosis, one may see non-specific thickening of the calvaria (Fig. la) . Thickening of the leptomeninges or mucopolysaccharide-containing cysts may impede the free flow i cerebro-spinal fluid and result in hydrocephalus and widened or J-shaped sella with a depressed chiasma (Fig. 2a) . Premature closure of the cranial sutures is quite common.
The ribs are wide and this appears to be one of the earliest signs of dysostosis multiplex, occurring as early as in the first 3 months of life.
The vertebral bodies are immature and the ovoid shape, normal in infancy, may persist beyond the first year of life (Fig. 1 b) . There may be anterior and superior ossification defects (Fig. 2b) . The lower portions of the ilia may be hypoplastic (Figs lc, 2c ). There are also short and wide metacarpals which may be proximally pointed, and bullet-shaped phalanges (Fig. 2d) . In mild cases, there is only a slight (Fig. 3) 
